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(54) CnOCOB 3AU4MTbl UEHHblX BYMAr OT nOflflEJIKM 

(57) PecpepaT: 

M3o6peTeHne othochtca k o&nacTH 3amnTbi 
i^eHHbix Gyiviar or noAqeriKM n MO>KeT 6biTb 
ncnojib30BaHO b 6aHKax v\ Apyri/ix y^pe^eHnax, 
Beflyu^nx paooTy c i^eHHbiMM 6yMaraMi/i n 
AOKyivieHTaMM. B ocHOBy i/i3o6peTeHHH nono>KeHa 
3aflana scjDcjDeKTHBHOCTH 3au4HTbi L4eHHOM 6yMarn 
ot noAae.nKM. Cnoco6 BKrifonaeT HaHeceHne Ha 
fleHe>KHbiM 3HaK sainHTHoro KOfla nyTeM 
CKaHnpoBaHUfi MUKpocTpyKTypbi waTepnana 
fleHe>KHoro 3HaKa, onpeAeneHne 3HaqeHHfl 
BGKTopa MAeHTMcjDMKaTopa 3aLHMLnaeivioro 
fleHe>KHoro 3HaKa, 3au_inc|DpoBKy ero i^ncjDpoBow 
aneKTpoHHoPi noAnncbK>, KOflnpoBaHne m 
HaHeceHMe TunorpacjDMHBCKMM nyTeM Ha 
AeHe>KHyK3 Kynfopy. 3 3. n. cjD-ribi, 10 wn. 
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(54) MEASURES FOR PROTECTING SECURITIES AGAINST FORGERY 

(57) Abstract: 

FIELD: banks and miscellaneous offices 
dealing with securities and important 
documents. SUBSTANCE: measures include MeL 
covering banknotes with protective code by 
scanning banknote material microstructure, 
determining vector of this banknote 
identifier, its encoding with digital 
electronic signature, encoding, and printing 
on denomination. EFFECT: improved 
effectiveness of forgery protection. 4 cl, 10 dwg 
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M3o6peTeHne othochtca k o&nacTM 3amnTbi 
u,eHHbix 6yMar or noAaeriKM m KOHTporm 
coctoahma i^eHHbix 6yMar m AOKyMeHTOB m 
mo>K6T 6biTb ncnorib30BaHO b oaHKax m Apyrux 
ynpe>KAeHMflx, BeAymux pa6oTy c L^eHHbiMH 
6yiviaraivin m AOKyMGHTawii/i . 

H3BecTHbi cnoco6bi 3amnTbi i^GHHbix oyMar 
nocpeflCTBOM HaHeceHMfl Ha nx noBepxHOCTb b 
3aAaHHbix 3QHax MamnTHbix MeTOK, HanpMMep, 
nyTeM ncnojiHeHna pucyHKa MarHHTHbiMM 
HepHnnaMn [1] 

CTOHMOCTb TaKOM 3amMTbi onpeAenaeTCfl 

CJ10>KHOCTbfO H CTeneHbHD KOHCjDHAeHI4HaJlbHOCTH 

npuMei-meMoro Arm HaHeceHMH MeTOK 
TexHonornnecKoro npoi^ecca. 

HeAOdaTOK n3BecTHbix cnoco6oB 3aLL^HTbi 

COCTOHT B TOM, HTO B COBpeMeHHblX yCJlOBMflX 
He3aKOHHbie SMMTeHTbl (cjDanbLUHBOMOHSTHMKH, 

M3roTOBHTerin noflAeribHbix i^eHHbix oyMar n 
AOKyMeHTOB) MoryT ooriaAaTb TexHonornnecKOki 
6a30M coBpeiweHHoro ypoBH^i, n noflfleJiKy SyAeT 

CJ10>KHO OTJIMHUTb OT nOflnHHHUKa. 

H3BecTHbi cnoco6bi 3au4HTbi meHHbix oyMar 
nyTeM n3MeHeHM^ CTpyicrypbi H3 MaTepnana Ha 
pa3riMMHbix ynacTKax b 3aAaHHOM cooTHOLueHnn, 
Hanprnviep, no CBeTonornoLi^eHUJO nnn 
OTpa>KeHHK) nynaiviM bmammom ooriacTM v\ 
MH4>paKpacHbiMM nynaiviM [2] 

HeAOdaTOK M3BecTHoro cnoco6a 
npoflBfifleTCfl b tom, hto npw ocopoTe LjeHHblX 
oyMar ohm 3arpfl3H?iiOTCfl, KpoMe Toro co 
BpeivieHeM npoMCXOA^T A©CTpyKi4MOHHbie 
npoi^eccbi b MaTepnane 6yMarn. 
BbiiueonncaHHoe npuBOAUT k n3MeHeHMio 
onTunecKnx cbomctb MaTepwana 6yMarn m npn 
KOHTpone 6biBaeT ctiokho OTnuMHTb noAAeriKy 

OT nOATIMHHMKa. 

BnnxaPiLUMM TexHMHecKUM peweHMeM 
(npoTOTunoM) HBJifleTca cnoco6 3amMTbi ot 
noAaeriKM i^eHHbix SyMar, BKJi^HafOLi^MW 
HaHeceHMe Ha hmx 3au4MTHoro KOAa nyTeM 
BBeAeHna Hi/iona ToneHHbix A^TanePi n 

COOTBeTCTBytOLL^MX KOOpAMHaT H yCTaHaBJlMBaiOT 

noflnnHHOCTb m Tun ByiviarM [3] 

3am ma OT noAAeriKM flBrmeTca 

3C(D0eKTHBHOp1, eCJIM CTOMMOCTb M3rOTOBJieHMfl 
CjoanbLUMBKM CTaHOBHTCfl COM3MepMMOM C U,eHOM 

noAAe-nbiBaeMOM i^eHHOM Gyiviarn. B pe3yribTaTe 
npuMeHeHna 3aKOHHbiM SMUTeHTOM Ka>KAoro 
HOBoro ypoBHfl 3amnTbi cymecTBeHHO 
yBeriMHUBaeTcyi ce6ecTOMMOCTb n3roTOBneHM5R 
i^eHHbix oyMar, a scjDcjDeKTMBHa sra 3aiAMTa 
oneHb KopoTKoe BpeMfl, cnycTfl KOTopoe onaTb 
nOflBJlfieTCfl 3HaMMTeribHoe kojimmgctbo 

0aJ1bLUHBOK. 

HanpuMep, HaHeceHne MamnTHbix mgtok 
cpeAHew cjio>khocth ctomt ao 3 AonnapoB, 
BBeAeHne b oywiary MeTanriMHecKOM hmth 
o6xoAMTca b 4 Aormapa, ncnorib30BaHMe 
cnei4naribHbix KpacoK, OTpa>Kaiomnx 

ynbTpac|DMoneTOBbie nynn noA onpeAeneHHbiM 
yrnoM, noBbimaeT CTOHMOCTb M3roTOBneHMfi 
i^eHHOM 6yMan/i Ha 8-10 AonnapoB. BBeASHne 
cnoxHbix cnei^nanbHbix MarHMTHbix MeTOK n 
pucyHKOB MeTannnMecKOM HMTbro, 

ncnojib30BaHne cneL\MaribHbix KpacoK c 
3aAaHHbiMM cnei^naribHbiMn xapaKTepucTHKaivin 
OTpaweHUfl m nomoLneHMfl arieKTpoMarHMTHbix 
boj~ih npn ocoGo BbicoKnx Tpe6oBaHM5qx k 3amwTe 

MO>KeT AOBeCTM CTOMMOCTb M3rOTOBJieHM5R 

i^eHHOM 6yMarn ao HecKoribKnx cotsh flonnapoB. 
BypHoe pa3BMTMe nopTaTMBHOM 

BblCOKOKaHeCTBeHHOM H OTHOCMTGJIbHO 

HeAoporoM nonnrpac|DM4ecKOM TexHMKM npnBeA©T 
b 6riM>KaCiLJJGM 6yAyi-MeM k nonHOM yTpaTe 
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AOBepMfl k L^SHHbiM SyMaraM. Y>Ke ceMHac b 

ABHe>KHOM 060p0Te KTIMBHTbl OTKpOBBHHO 

M36eraHDT nonb30BaTbcyi KpynHbiMM KynKDpaMM, a 
Apyr^e L^eHHbie 6yMarM MHoroKpaTHO 
nepenpoBepyiHDT. 3Ta TeHAeHL^a MO>KeT 
npuBecTM k Kpaxy A©ne>KHOM cucTeMbi m pa3Bany 

3KOHOMHKM. 

HeAOCTaTOK M3BecTHoro cnoco^a 
npoaBJijqeTc^ b He3Ha4HTeribHOM pa3HMi4e Me>KAy 
CTOMMOCTbK) HaHeceHMfi 3amnTbi m ee noAfleriKM. 
KpoMe Toro, n3BecTHa?i cucTeMa KOAnpoBaHna b 
cnocooe oSnaAaeT ManoM >KMBynecTbK) bo 
BpeMeHM. 

Uerib noBbiLueHne scjDcjDeKTMBHOCTM 3amnTbi 
i^eHHOM 6yMarn ot noAAsnKM m CHM>KeHMe ee 

Ce6eCTOMMOCTM. 

LJerib AOCTMraeTca TeM, hto b cnocoGe 
3au4MTbi A©He>KHbix 3H3KOB n i^eHHbix 6yMar OT 
noAaeriKH, BKnfO'-iafOLAeM HaHeceHne Ha hmx 
3au4MTHoro KOAa, cornacHO M3o6peTeHM?i 
HaHeceHMe 3au4MTHoro KOAa ocyLU,ecTBn^K)T 
CKaHMpoBaHMeM MMKpocTpyKTypbi MaTepMana 
i4eHHOM GyMarM, onpeAen^toT 3HaneHMe 

BeKTOpa-MAeHTMCj^HKaTOpa 33i\l\\A\l\Si&MOV\ 

6yMarM, 3aiuM0poBbiBaK)T ero i^McjDpoBOM 
aneKTpoHHOM noAnMCbio, KOAMpy^T ee m 
HaHocaT, HanpMMep, TunorpacjDMHecKMM nyTeM 
Ha LjeHHyfo 6yMary no 3aAaHHOMy 3aKOHy. 

Uerib AQCTMraeTCSR TaioKe m TeM, hto 
CKaHMpoBaHMe MMKpocTpyKTypbi 3aiAMinaeMOM 
i4eHHOM 6yMarM npoM3BOA^T o6-beMHO no 
MeHbiueM Mepe b AByx nepeceKafoiAMXcs 
nnocKOCT^x. 

I_(ejib MO>KeT 6biTb AOCTMTHyTa TaioKe m TeM, 

HTO CKaHMpOBaHMe MMKpOCTpyKTypbl L4eHHOM 

6yMarM npoM3BOA^T npenMyu^ecTBeHHO b 
bmammom o6nacTM cneKTpa nyTeM 
onTMKO-aneKTpoHHoro npeo6pa30BaHMfl. B 

33BMCMMOCTM OT TeXHOflOTMHeCKOM 6a3bl, 

kotopom pacnonaraeT mmmtbht A©ne>KH bix 
3H3KOB m LjeHHbix 6yMar, CKaHMpOBaHMe MO>KeT 
ocyLi^ecTBrifiTbCfi npM noMoi^M riyna na3epa, 
MMKpoBonHOBoro MfiM ynbTpa3ByKOBoro 

M3JiyHeHMf1 M ppyY\ANW\ flaTHMKaMM [4] 

L(enb AOCTMraeTCfi TaioKe m TeM, mto Ana 

CHM>KeHMa BJIMflHMS Ha 3aLAMTHblM KOA MeflKMX 

MexaHMHecKMX noBpe>KAeHMM CTpyKTypbi GyMarM 
b pe3yribTaTe o6paLL\aeMOCTM nepeA 
HaHeceHMeM 3aLi^MTHoro KOAa ero 
MaTeMaTMHecKM npeo6pa3yK3T b ApyroM koa 
nyTeM noMexoycTOMHMBoro KOAMpoBaHH$=i [5] 

CpaBHMTeilbHblM aHaJ1M3 M3BeCTHblX 

TexHonorMM m saflBneHHoro cnocoGa 
noKa3biBaeT, hto 3a?i BneHHbiM cnoco6 
cymecTBeHHO OTfiMMaeTca KaK ot Ka>KAoro M3 

M3BeCTHblX, TaK M OT MX KOMGMHai^MM, M nOSTOMy 
OH MO>KeT 6blTb OXapaKTepMSOBaH KaK MMetOLUMM 
M306p9TaTGJ1bCKMM ypOBeHb. 

B npeAnaraeMOM naTeHTe nonHOCTbfo 
ycTpaHaeTca ochobhom HeAOCTaTOK M3BecTHbix 

CnOCOSOB 3aiAMTbl A©He>KHblX 3HaKOB OT 

noAaeriKM He3HaHMTeribHaa pa3HMU,a Me>KAy 
CTOMMOCTbK) HaHeceHMfl 3au^MTbi m ee nOAA^TIKM. 

CyiAHOCTb cnoco6a coctomt b cjieAyK)LAeM. 

Ka>KAaa L4eHHaa oyMara MMeeT cbom 

C06CTBeHHbie MHAMBMAyaribHbie npM3H3KM . 

HeKOTopbie H3 othx HHAMBMAyaribHbix npn3HaKOB 
aBJifltoTcn pe3yribTaTOM asmctbma cnynaMHbix 
cfaKTopoB npM ee M3roTOBJieHMM m 
npMHi4MnMaribHO He MoryT 6biTb b tohhoctm 
Bocnpon3BeAeHbi npM M3roTOBJieHMM APyroM 
Kynhopw Aa>Ke Ha tom >Ke caMOM o6opyAOBaHMM. 
Mo>kho BbiGpaTb TaKMe cnyHaMHbie 

MHAMBMAyaribHbie npM3H3KM, HTO MX HeB03MO>KHO 

MCKyccTBeHHO BocnpoM3BecTM Aa>Ke npM 
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MCnOJ1b30BaHHM Cf)aHTaCTHHeCKM COBpeMeHHblX 

TexHonorMM. Hanpi/iMep, Mi/iKpocKoni/NecKMPi 
penbecf) noBepxHOCTM 6yMarn uinn 
MHAMBHAyaribHbiM MWKpopi/icyHOK 6yMa>KHbix 

BOJIOKOH BO BCeM MHOr006pa3MM MX 

nepenrieTeHMfi hgcomhghho aBnaeTca TaKUM 
HaoopoM HHflUBMflyanbHbix npn3HaKOB 
onpefleneHHoro ynacTKa b KOHKpeTHOM nucTKe 
6yMarn, KOTopbiw HeB03MO>KHO b tohhocth 
noBTopnTb npi/i pa3yMHbix 3aTpaTax Ha 3Ty 
npoueflypy. 

l/lcnonb3ya sth MHAHBHAyanbHbie npn3HaKH, 
3aKOHHbM 3MMTeHT AonweH Bbi6paTb HeKOTopoe 
OAHOCTopoHHee MaTeMaTHHecKoe 
npeo6pa30BaHne m, npoBOAfl ero HaA 

MHOKeCTBOM npi/l3HaKOB, nonyHHTb 3aLHHTHyiO 

nocneAOBaTenbHOCTb cmmbojiob, KOTopyio 
Aon>KeH HaHecTM b onpeAeneHHOM MecTe 
i^eHHOM 6yMarn. 

flllfl B03MOKHOCTH npOBepKH nOAJIMHHOCTH 

6yMar SMHTeHT AonweH OTKpbiTO ony6nnKOBaTb 
nepeneHb ncnonb3yeMbix a^ia 3amnTbi 

MHAMBHAya-nbHblX npM3HaKOB, bma 

OAHOCTopoHHero npeoo~pa30BaHna 3aL^MTbi, 
ktiioh npoBepKM 3aLHMTbi, koa n MecTO HaHeceHU^ 

3aLL^MTHblX CUMBOJIOB. 

nonb30BaTerib i^eHHofi 6yiviarn npoBepaeT ee 
noAnMHHOCTb GJieAyfOLi^MM o6pa30M: 

a) CHMTbiBaeT c L^eHOM 6yMarn 3aLAMTHyto 
nocneAOBaTejibHOCTb; 

6) ncnojib3yyi ony6\nnKOBaHHbiM SMi/nemoM 
ktikdh n OAHOCTopoHHee npeo6pa30BaHne : 
BbNucnseT o>KMAaeMbie MHAMBMAyaribHbie 
npn3HaKn; 

b) cpaBHMBaeT Me>KAy co6om BbNucneHHbie h 
M3MepeHHbie i/iHA^Bi/iAyanbHbie npn3HaKi/i b 
npoBepneMOM i4eHHofi SyMare; 

r) npn coBnaASHMM MHAMBHAyaribHbix 
npn3HaKOB Ted Ha noAnnHHOCTb CHHTaeTca 
3aKOHH8HHbiM . Ecnn npi43HaKH He coBnann, 
i4eHHa?i 6yiviara CHi/rraeTca cfcanbLLMBoii. 

OaribLUHBOMOHeTHUKH ati^ noAAS-HKM l^shhom 
6yMarn, 3ai_i4HLneHHOH BbiLueonncaHHbiM 
cnocoGoivi, MMeioT cneAyKDU^ne bo3mo>khocth: 

a) noMTH no npuBbNHOMy Ana hux ny™, T.e. 
Bbi6paTb b KaMecTBe o6pa3i^a noAnnHHyto 
u,eHHyK3 6yi\ziary, n3roTOBHTb noAAeriKy v\ 
HaHecTM Ha Hee 3au4MTHyto 

nocneAOBaTejibHOCTb, CQBnaAaioLnyK) c 
o6pa3i40M. B 3TOM cnynae oh AOJi>KeH GyAeT b 

TOHHOCTH nOBTOpHTb TOT >Ke HaOOp 

MHAMBMAyaribHbix npn3HaKOB, hto m y o6pa3i4a. 
npn npaBUJibHOM Bbioope 3MHTeHT0M 
MHAMBHAysi-nbHbix npn3HaKOB TaKa^ noAA^-nKa 

HeB03MO>KHa. 

6) nonbiTaTbca "o6"paTHTb" OAHOCTopoHHee 
npeo6pa30BaHne, onyonHKOBaHHoe 3aKOHHbiM 
SMUTeHTOM. B cnynae ycnexa 

cftanbLUHBOMOHeTHMK nonyHHT o6paTHbiki Knron 

3aLU,MTbl H CM0>KeT CaMOCTOflTenbHO 

Bbipa6aTbiBaTb 3aii4MTHbie 

nocneAOBaTeribHoc™. B stom cnynae oh 

nOJiyHMT B03MO>KHOCTb M3rOTOBJieHHfl 
"nOATIMHHOM" L^eHHOM 6yM3rM. OAHaKO, 3aKOHHbM 

SMMTeHT BcerAa mokst BbiSpaTb OAHOCTopoHHee 
npeo6pa30BaHne HacToribKO bwcokom 
cjio>khoctm 5 hto 3aAana ero "o6paTMMOCTn" 
CTaHeT Hepa3peujMMOM [7] 

TaKMM o6pa30M, npn npaBUJibHOM BbiGope 

3aKOHHblM 3MMTeHTOM HaGopa MHAMBMAya^bHblX 
npM3HaKOB M CJIOKHOrO OAHOCTOpOHHerO 

npeo6pa30BaHna noAAeriKa u,eHHbix oyiviar 

CTaHOBMTCfl npaKTMHeCKM HeB03MO>KHOM. 

PaccMOTpuM KOHKpeTHbiti npniviep 3aLHMTbl 
6yMa>KHOM Kynjopbi. 



HaHeceHi/ie 3au4HTHoro KOAa ocyinecTBn^fOT 
3J~ieKTpOHHblM CKaHnpoBaHneivi MMKpocTpyKTypbi 
3aLHHLi\aeMOM 6yivia>KHoCi Kyniopbi, ah^ Hero 
nyTeM onTHKO-sneKTpoHHoro npeo6pa30BaHM5R b 
bmahmoCi o6nacTH cneKTpa 3anncbiBatoT 
M3o6pa>KeHne MUKpocTpyKTypbi 6yMa>KHoPi 
ocHOBbi (B3aMMHoe pacnonoKeHHe botiokoh b 
6yivia>KHOM ocHOBe Kynfopbi) Ha nnou^aAn b 1 
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MM 2 



b CTporo onpeAeneHHOM MecTe, HanpuMep 



BbiLiie cneunanbHOM MeTKH (c|DMr.1.) 

TunnHHbiM bma MUKpocTpyKTypbi 6yMa>KHOM 
ochobn npuBeAeH Ha c|Dnr. 2. PacTpoBoe HTeHne 
3Toro M3o6pa>KeHHfl c pa3peiueHMeM 10 ToneK Ha 
1 mm AaeT cneAy^mee ABOUHHoe hmcjio 
00001 1001 1 (TeMHbie MecTa 1 , CBeTJibie 0), mjim 

B ABCflTUHHOM BMA© 307. l~lyCTb B K3HeCTBe 

OAHOCTopoHHero npeo6pa30BaHna BbiSpaHa 
KpunTOCMCTSMa RSA b bma© [7] 

e 

C = M mod N 

rAe C HHAHBHAyaJibHbie npn3HaKM 
(MAeHTHcf)HKaTop) Kynjopbi, 

M 3aLAMTHa^ nocneAOBaTenbHOCTb, 

e OTKpblTbIM KnHDH paCLUMC|DpOBaHH?1 , 

N cocTaBHOM MOAynb. 

B a^hhom npuMepe Bbi6epeM N P«Q 17.31 
527, e=7. 

TorAa nepe3 cjDyHKi4MK) Swnepa BbNMcniiM 
TaKoe d, hto 

M mod M = M 

TO eCTb d KnKDH LUUCppOBaHU?!, H3BeCTHbM 

TonbKO 3aKOHHOMy 3MMTeHTy L4eHHOM 6yMarn. 

*CrO = CF-l)xCQ-l>=480 
xd = 480+1 , d=343 
O ECTb 7 

Co M modi 5Z7 
343 

M=C modi 5Z7 

TaK KaK Co 0100110011 307, to 

343 

M=307 modi 5Z7,HO 343=101010111 

Z56 64 1G 4 Z 1 
M— 307 x 307x 307x 307x307x307 mod5Z7 

Z 8 32 1ZG 

307=443, 307=392, 307=443, 307=392, 

4 16 64 Z56 

307=205, 307=307, 307=205, 307=307 

M 307.205.307.205.443.307mod527 
443 .392.443.307.mod527 69. 

TorAa Ha Kynrape AonxHa 6biTb HaHeceHa 
3au4HTHafl nocneAOBaTenbHOCTb 
M 69 1000101. 

H3o6pa>KeHne cjDparMeHTa 3au4MU4eHHOM 
Kyntopbi npuBefleHO Ha cjonr. 3. 

fln^ npoBepKH noAnnHHOCTM Kyniopbi KnueHT 
CHUTbiBaeT 3aLi^MTHyK) nocneAOBaTenbHOCTb M 
69, m MHAMBMAyanbHbie npM3HaKM Co=307. 

l~lonb3yiRCb OTKpbiToCi HH0opMau,neM 
3HaneHna N=527 n e=7, oh BbNMcnaeT C. To 
ecTb 

7 4 2 

C=69 MOtl5Z7 = 6a »69 »69i*od527=324»18 *G9mod527 =307 

Ecnn C=Co, to Kynfopa noAHMHHafl. 
fln^ Toro, HTo6bi a>anbLUMBOMOHeTHMK CMor 
noAflenaTb Kyniopy, eMy Heo6xoAHMO 

BbNMCnUTb CeKpeTHbIM KnKDH d=343 Ha 
OCHOBaHMM OTKpblTOM MHC^OpMai^MM N M e. 

KoHeHHO, b npuBeAeHHOM npocTOM npuMepe 
HaPiTM ceKpeTHbiPi iuikdh d Hecno>KHO Aa>Ke 
npocTbiM nepe6opoM Bcex B03MO>KHbix 3HaneHMM 
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ot Hyrm floN-1. 

Bbi6paB 3HaneHMe N 6onee 3 0o nonynuM 

±o 

SaLL^MTHblM CeKpeTHbIM KTIfOM , npaKTkNecKW 

rapaHTupyraii^MM ot MaTeiviaTHHecKoro B3noivia 

CUCTeMbl 3aU4MTbl. 

B KanecTBe HHAMBUflyaribHbix npw3HaK0B 
KynHDpbi Heo6xoAMMO ncnonbsoBaTb TOJibKo Te 

npH3HaKM, KOTOpbie HeB03MO>KHO nOBTOpi/ITb 
HHKaKHMM CyU^GCTByKDLUMMM TeXHOflOrHHeCKHMH 

npneiviaMM. 

PaccMOTpuM Tenepb KOHKpeTHbiM npuMep 
3aiAHTbi AormapoBbix 6qhkhot ot noflAeriKM. 
1 . HaHeceHne 3amnTHoro KOAa 3aKOHHbiM 

3MHTGHTOM. 

1.1. BbioepeM Ha Kynrope CBo6oAHbiPi ot 
KaKMX-nn6o pucyHKOB mtim tbkctob ynacTOK, 
Hanpniviep ynacTOK Ha dpwr. 1 , KOTopbiM b 
flajibHefiuueM 6yAeM ncnonb30BaTb AJ~ifl 
BblHMCneHMfl BeKTopa-MAQHTMcjDMKaTopa. 

1.2. HaHocuM TunorpacjDCKMM cnocoooM no 
i^eHTpy 3Toro ynacTKa MapKepHyio jimhmhd 

AnHHOM 1 CM flJia n03HL|MOHHpOBaHHf1 OToro 

ynacTKa npw KOHTpone noflxiMHHOCTH, v\nv\ 
AaHHbiw ynacTOK mo>kho co3AaTb Ha SyMare 
nyTeM nosni^MOHnpoBaHUfi CKa h h py hd LAe 
annapaTypbi npn noMOLAM MexaHnnecKnx 
HanpaBJifiKDiAMX. 

1 .3 ripn noMOLAH onTunecKoro CKaHepa 
nonynaeM nepBoe M3o6pa>KeHMe X (X1 .Xn) 
pa3MepoM 10.10 mm (cf>nr. 4) m 3anncbiBaeM ero 

B I^MCjDpOBOM BHAO. 

1 .4. ripn noMOLA^i onTunecKoro CKaHepa 
nonynaeM BTopoe w3o6pa>KeHne Y (Y1 . Yn) Toro 
>Ke ynacTKa, mto m b n. 1.3. ho c HaKnoHHofi 
noACBeTKOM CBepxy (cfjur. 5) n 3anncbiBaeM ero 

B I^UCjDpOBOM BHA©- 

1.5. npn noMOLAH onTMHecKoro CKaHepa 
nonynaeM TpeTbe M3o6pa>KeHMe Z (Z1 . Zn), ho c 
HaKJioHHOH noACBeTKOM cena (mjim cnpaBa) (cjDMr. 
6) m 3anncbiBaeT ero b l^c|dpobom bma©. 

1.6. BbMHTafl L^ncjDpoBoe npeflCTaBJieHMe 
TpeTbero M3o6pa>KeHHfl H3 BToporo, nonyni/iM 
MeTBepToe i_^c|DpoBoe n3o6pa>KeHi/ie L (L1 Ln). 

1.7. ripi/l nOMOLAH TIKD6orO M3 M3BeCTHblX 

anropnTMOB coKpaiAeHHH M36biTO , -iHOCTM 
BeKTopa X \a L npeo6pa3yKDTCfl b BeKTopa X* v\ 
L* 3HaHHTeribHO MeHbixiew pa3MepHOCTH N1 m N2 
[6] 

Ha npaKTUKe 6\nn3Kne k onTMManbHbiM 
SHaMeHMJi nonyqaKDTCfl npn No 100 .100, N1 
900, N2 250. 

1.8. nonynaeM BeKTop C HAeHTUcjDMKaTop 
3aLAMLAaeMOM KynHDpbi npucoeAHHeHneM 
nocneAOBaTenbHOCTM X* k L*, to ecTb 

C=X*|L* 

BeKTop C MMeeT pa3MepHOCTb N N1 + N2 
1150. 

1.9. Mcnorib3yfl jikd6om anropnTM 

LUHC|DpOBaHM51 OTKpblTbIM KTIKDHOM, HUM afiropWTM 
3JieKTpOHHOM nOAnMCM, 3aKOHHblM SMMTeHT 

3aLuncjDpoBbiBaeT BeKTop C m nonynaeT 

LU H C|D pOTe KCT M, B KOTOpOM B 3ai_UHC|DpOBaHHOM 

BMAe coAep>KMTC5i noApoo"Haa HHcjDopMau,H£i 06 
MAeHTMcfcMKaTope KOHKpeTHOM 3amniu 1 aeMOM 
Kynropbi [7] 

1.10. flrm yMeHbLueHMfi BJiHHHkm Ha 

3aLAMTHblM KOA MOTIKMX nOBpO>KAOHMM KynfOpbl H 

cnyHaMHbix oluhSok u_iwc|DpoTeKCT M KOAHpyeTCfl 
koaom, HcnpaBn^foiAUM t olum6ok, b pe3yribTaTe 
nonynaeM 3aiAMTHbiPi koa M*. B 3aBHcnMOCTH ot 
Tpe6oBaHHM k CTeneHH 3aLAMTbi Kynhopbi ot 
oluh6ok nonyMaeM pa3MepHOCTb M* ot 2000 ao 
10000 m t ot 200 ao 2000 [5] 

1.11. nonyHeHHbM 3amnTHbii?i koa M* 
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HaHocsrr TnnorpacjDHHecKi/1 nyTeM Ha Kyniopy 
HM>Ke MapKepHow jimhmm. Bma ynacTKa, 
3aiAHLAeHHoro TaKMM cnoco6oM Kyniopbi 
npHBeAeH Ha c(Dnr. 7. 3Aecb u_inc£popMcyHOK 
HaMA^H pj~\R npMMepa 0nr. 4-6 a^^ KOAa BMX 
(2300, 1150, 575), HcnpaBrmK) Libera t=287 
olum6ok m RSA LuncjDpoanropMTM c 310. 

N=10 

1.12. OnepauMM 1 .2.-1 .1 1 . noBTOpflKDTcyi a^i^ 
Bcex 3aiAHLnaeMbix Kyniop. 

1.13. MHcjDopMai_\Mfi o cnoco6e 3amnTbi, 
anropi/iTMax coKpameHMfl H36biTOHHOCTH m 

LLIMCjopOBaHMfl (KpOMe KJIKDMa LUMCjDpOBaHMfl), 

noMexoycTOMHMBoro KOAMpoBaHHfl otkputo 
ny6nnKyeTCfl v\ nepeAaeTca 3anHTepecoBaHHbiM 
6aHKaM, Mara3MHaM m T.n. 

flaA^M HeKOTopbie nojRCHeHMfl k anropHTMy 
3aiAHTbi AOJirapoBbix Kynfop. 

Onepai^Ma 1.1. HeooxoAHMa ati^ 
yMeHbiueHMfl bjih^hmji Ha 3aiAHTHbiM koa 
AeTepMMHupoBaHHbix npM3HaKOB M olumGok. 

Onepai^M^ 1.2. HeoGxoAHMa Anfi 
oo"ecne , -ieHi/m no3MU,MOHnpoBaHMn npH 
CKaHMpoBaHMM v\ o6ecneHeHHfl npaBHJibHOCTM 
onepai^MM LUMcjDpoBaHMsq m Aeu-incjDpoBaHUH. 

3Ta onepai^Mn MO>KeT 6biTb TaioKe 
ocyiAecTBneHa ApyrHMH n3BecTHbiMH 
cnoco6aMM no3ni4HOHnpoBaHMfl l^shhhom 6yMarn 
nepeA CKaHepoM, HanpwMep MexaHMHecKHMM 
HanpaBfiflHDLAMMH. 

Onepai^MH 1.3.-1.6. HeooxoAHMbi axis Toro, 

4T06bl HCKJIHDHMTb B03MOKHOCTb nOAA©-nKM 

MHAHBHAya-nbHbix npn3HaKOB KynHDpbi Aa>Ke npM 

HCnOJ1b30BaHMM CaMblX COBpeMeHHblX M 

nepcneKTMBHbix TexHonornnecKnx npneMOB. 

Onepai4MH 1 .3. no3BormeT 3aujncjDpoBaTb 
nnocKyK) MMKpocTpyKTypy, a onepai4HM 1.4.-1.5. 
o6"beMHyio MMKpocTpyKTypy 6yMa>KHOM ocHOBbi. 
ripuneM onepai^u^ 1.6. no3BormeT MCKJiKDHMTb H3 
M3o6pa>KeHMfl "nnocKne" cocTaBJifiioLAMe. 

Onepai4MM 1.3. -1.6. MoryT SbiTb 3aMeHeHbi 
onepai^weM CKaHHpoBaHMfl b oahom nnocKOCTM 
npM yMeHbLueHMM pa3peujafOLAeki cnoco6HOCTM 
CKaHepa ao SHaneHMki, npw KOTopbix JiMHeMHbie 

pa3Mepbl BMAMMblX HeOAHOpOAHOCTeM 

6yMa>KHoro HOCMTerifl CTaHOB?iTCfl 
HeAOCTynHbiMM noBTopeHL/m mx tohhoto 
pacnono>KeHM5R b noAA^-nKe npM noMOLAH 
cyiAecTByioLAHX TexHonon/iw. Bbi6op Me>KAy 

3TMMM BapMaHTaMM CKaHMpOBaHMfl SaBMCMT OT 

aKOHOMM^ecKOM i4enecoo6pa3HOCTM. 

Onepai^Mfl 1 .7. HeoSxoAHMa ati^ ycTpaHeHMn 

M3 M306pa>KeHHM M36blTOHHOM HHCjDOpMai^MM , HTO 
HeO^XOAMMO ATIS nOBblLUeHMfl OCjDCjDeKTMBHOCTM 

anropMTMa Lunc|DpoBaHM^i onepauMH. 

Ha onepauMM 1 .9. 3aKOHHbiM SMHTeHT 
Aon>KeH Bbi6paTb HamiyHLUMM M3 M3BecTHbix eMy 
\a Bbi3biBaHDiAMM y Hero AOBepne anropi/iTM 

LUMCjDpOBaHM^ OTKpblTbIM KJ1HDHOM, HanpMMep 

RSA 

Onepai^M^ 1.10. HeoGxoAMMa Ann CHH>KeHMfi 
BepofiTHOCTM "no>KHOL?i TpeBorn", npM npoBepKe 
noAnHHHOCTM Kynrap. Ecjim 3aiAMTHyKD 
nocneAOBaTeribHocTb, nonyHeHHyro Ha 
onepai-^MM 1 .9. HaHecTM Ha Kynrapy 6e3 
AonojiHMTeribHoro noMexoycTOMHkiBoro 
KOAHpoBaHMfi, to nHD^oe, caMoe 
He3HaHHTenbHoe noBpe>KAeHne Kyniopbi b MecTe 
HaHeceHMa 3aiAHTHoro KOAa hjim Merman 

COpMHKa 6yAyT npMBOAMTb K HeB03MO>KHOCTM 
AeLUMCppOBaHM^ 3aiAHTHOrO KOAa M npHHSTTMIO 

no>KHoro peujeHHfl o noAAeriKe KynHDpbi. 

Onepai^MH 1.11.-1.13 Heo6xoAMMbi Ana 
ooecneHeHHfi KOHTpone noAnnHHOCTM KynKDp 

BCeMM KJlMeHTaMM. 
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2. KoHTporib noflnnHHOCTH Kynfop. 

2.1. HaxoAUM Ha Kyniope MapKepHyto jihhmk). 

2.2. npn noMOLi^n onTHHecKoro CKaHepa 
npoBOflUM Te >Ke onepai^nn, hto b onepai^Hax 
1.3.-1.6 n 3aHocnM flBa nonyqeHHbix 
M3o6pa>KeHH5q XhLb naM^Tb. 

2.3. l~lpM noMOLU^ onTi/HecKoro CKaHepa 

CHUTblBaeiW HM>KG MapKGpHOM J1MHM1/I 3aii4HTHblki 
KOfl M** (B03MOKHO, OTJIMHafOLHHPiCfl OT 

npaBuribHoro KOfla M* cnyHaMHbiMM t* 

OLUH6KaMM). 

2.4. npn noMOLU.i/1 M3BecTHoro anropunvia 
fleKOflnpoBaHM^ ncnpaBJiaeM t* oljjuook m 
nonyHMM 3ai_L4HTHbM koa M [5] 

2.5. Mcnonb3ya onyonnKOBaHHyjo 

MHCjDOpMai^HK) OO" aJITOpHTMe LUMCjDpOBaHMfl M 
HCnfOH paCLUHC|DpOBKM d HaXOAMM HAeHTUCfl/lKaTOp 

c. 

2.6. BbiAe/iHB H3 MASHTMcjDHKaTopa C 
BeKTopbi X* m L* nonynaeM M3 hhx BBeAeHMeM 
H36blTOHHOCTM aTanoHHbie M3o6pa>KeHkm X | M L| 

2.7. BbNMCJlfieM KOppeJlf^MOHHyK) CfcyHKLJHHD 

Me>KAy X M X|, a TaioKe L w L|. 

2.8. l~lo BenuMMHe K03ctx$Mi4neHTa 
KoppenjRL^HM n. 2.7. npuHHMaeTca peujeHne o 

nOATIMHHOCTM Kyi~IK)pbl. 

Onepai^nn 2.7.-2.8. npn npoBeAeHnn 
npoBepKH xyniop ooecneHMBaioT 

MHBapnaHTHOCTb pe3ynbTaTOB TecTupoBaHna K 
OLUH6KaM n03MI4MOHHpOBaHH?1 ) 

Maci_UTa6i/ipoBaHMfi m yivieHb wafer no>KHbie 
TpeBorn M3-3a MeriKwx noBpe>KAeHMW Kyniop b 
tom MecTe, OTKyfla npon3BOAHTca CHMTbiBaHne 
M3o6pa>KeHMfi X m L. 

Ha o>nr. 8 npeACTaBJieHa CTpyKTypHaa cxeivia 
BapnaHTa ycTpoficTBa atia HaHecem/m Ha 
Kyniopy 3aLL\MTHoro KOAa. 

YcTpowcTBO pa6oTaeT cr\eny\om,\AM o6pa30M. 

Mepe3 MexaHMHecKoe ycTpowcTBO noAann 1 
m npusMHUK 2 npaBuribHO copweHTMpoBaHHaa 
Kyntopa noAaeTca b 6jiok 3 onTHHecKoro 
CKaHnpoBaHUfl, rAe peanwaykDTca onepai_;nn 
1.3-1.5. l_(ncjDpoBbie cwmanbi W3 onoKa 
onTHHecKoro CKaHi/ipoBaHHa noAaioTca b 6jiok 4 
L^ncjDpoBOM o6pa6oTKH ; rAe npon3BOA^Tca see 
BbNUCJiGHMfi Ana peani/i3aLji/in LuaroB 1.6-1.10. 
flanee Kyniopa noAaeTca b npi/iHTep 5, rAe no 
curHanaivi M3 6\noKa u^c^poBoti o6pa6oTKH Ha 
Kyniopy HaHocnTca 3aLU,WTHbiM koa. Ha BbixoAe 
6\noKa 4 cjDopivinpyioTca TaioKe cwrHanbi "12", 
HecyLAne HHcjDopMaLjHio o napaivieipax 

LUMCjDpOBaHHfl. 

Ha cjDnr. 9 npeACTaBJieHa CTpyKTypHaa cxeivia 
6noKa L^ncjDpoBOM o6pa6oTKH, KOTopbiM paSoTaeT 
cnep,y\o[i\\AM o6pa30M. LiwdppoBbie ci/irHanbi, 
Hecyu^ne HHcjDopMai4Mio oo" M3o6pa>KeHMM X, 
nocTynaeT b ycTpoficTBO 6 coKpameHwa 
M36biTOHHOCTH [6] c BbixoAa KOToporo 
MHcjDopMau.wa nocTynaeT b ycTpoficTBO 7 
oGrbeAHHeHMfl. LjHcfrpoBbie cumanbi, 

COOTBeTCTByK)LI4He M306pa>KeHHHD Y n Z, 

nocTynaioT b apucjDMeTMHecKMM 6jiok 8, rAe 
BbHMcrmeTCfl pa3HocTb L Y Z. CurHanbi L Mepe3 

yCTpOMCTBO 9 COKpaLi^eHMa M36blTOMHOCTM 

nocTynatoT Ha BTopoCi bxoa ycTpoMCTBa 7 
o6"beAHHSHnn, Ha BbixoAe KOToporo 
c(DopMnpyeTc?i curHan C=X*|L* 

C BbixoAa ycTpoficTBa 7 o6T=eAMHeHM^ 
curHan C nocTynaeT Ha bxoa 6noKa 10 
AByxKJifOHeBoro LuncjDpoBaHMfl [7] rAe curHan C 
npeo6pa3yeTCfl npn iiomolam 3aKpbnoro Knfona d 

B LUHC|DpOTeKCT M. llapaiVieTpbl LJJUCjDpOBaHMfl 

BbiHucnflraTCfi b 6noKe 1 1 n nocTynatoT b 6noK 
10 LunclDpoBaHMfl m Ha BbixoA ycTpoMCTBa 12. 
LUMc|3poTeKCT M c BbixoAa 6noKa 10 nocTynaeT b 
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6noK 13 noiviexoycTotfHHBoro KOAnpoBaHna [5] 
rAe nyTeM BBeAeHna M36biTOHHOCTM 

BblHMCn^eTCfl nOMeXOyCTOMHMBbIM 3aiJ4MTHblM 

koa M, nocTynafOLHHM Ha BbixoA ycTpoMCTBa 14. 

Ha cjDnr. 10 npeACTaBneHa CTpyKTypHaa 
cxeivia ycTpoMCTBa Ana npoBepoK noAnnHHOCTM 
Kynfop. 

YcTpoMCTBO pa6oTaeT cneAyK)U4MM o6pa30M. 

npaBunbHO copneHTMpoBaHHaa Kynfopa 
nepe3 ycTpoficTBO 15 MexaHMHecKoro 
no3Mi4MOHnpoBaHMfl nocTynaeT b 6noK 16 
onTHHecKoro CKaHnpoBaHU^, rAe npow3BOAflTCfl 
AeMCTBH5R ah?i peanM3aL4MM onepai4MM 2.1-2.3. 
UnctDpoBow cuman noAaeTC^ b 6noK 17 
i_|ncf)poBOM o6pa6oTKH, rAe npon3BOAflTC?i Bee 
BbNMcneHM^ Ana peann3aL\nn onepai^MM 
2.4.-2.8. 

Pe3ynbTaT i4n4>poBoii o6pa6oTKM noAaeTcq b 
6noK 18 MHAHKai^nn. 

donMOCTb 3au4MTbi L4eHOM 6yMarn 
npeAnoweHHbiM cnoco6oM onpeAenaeTca 
cneAytOLi^MM o6pa30M. 

CTOMMOCTb oSopyAOBaHM^ Ana 3aiHHTbl 
i^eHHbix oyMar cocTaBnaeT: 

a) MexaHMHecKUM npneMHMK OKono 2 Tbic 
AonnapoB CLUA; 

6) 6noK onTHHecKoro CKaHnpoBaHMSR OKono 
20 Tbic. AonnapoB CLUA; 

b) 6noK uncjDpoBOM o6pa6oTKM OKono 50 Tbic. 
AonnapoB CLUA; 

r) npuHTep okojio 5 Tbic. AonnapoB CLUA; 

Bcero c yneTOM AononHMTenbHbix pacxoAOB 
He 6onee 200 Tbic^H AonnapoB CLUA. 

ripeAnaraeMoe o6opyAOBaHne A°-n>KHO 
o6ecne^nTb KpyrnocyTOHHyK) pa6oTy b TeMeHne 
naTM neT. I~lpn npoM3BOAHTenbHOCTM He xy>Ke 
OAHoro AOKyMeHTa b 5 ceKyHA, Bcero ao 
nonHoro M3Hoca o6opyAOBaHna, c yneToivi 
K03cf)cpni4MeHTa HenpepbiBHOCTH 0,9, Ha hsm 
6yAeT 3au4MU4eHO He MeHee 



L=0,9x5k30x10/5 = Z7 MJ1H. flOKLJMe H T OB 

Ecnn o6opyAOBaHne Ana samnTbi 
AOKyMeHTOB cyAeT o6cny>KMBaTbc?i 
KpyrnocyTOHHO nepcoHanoM H3 AByx nenoBeK 
(Bcero 6 nenoBeK), c 3apa6oTHO« nnaTOM 50 
Tbic. AO-nnapoB CLUA b toa Ha Ka>KAoro ; (o6lhhm 
cJdoha onnaTbi TpyAa c yneToivi HanoroB 600 Tbic. 
AonnapoB b toa, 3 mjih. AonnapoB 3a 5 neT), c 
yneTOM AononHMTenbHbix pacxoAOB, paBHbix 
cf30HAy onnaTbi TpyAa (apeHAa, HaKnaAHbie 
pacxoAbi m t. n.), nonyMUM ce6ecTOMMOCTb 
3au4HTbi oahom ueHOM 6yMarn 



200000+3x10+3x10 



o,z3 aonjiapa CUA 



HaAe>KHOCTb 3aLU,MTbi Kyniopbi ot noflAenKM 
rapaHTupyeTca HeB03MO>KHOCTbto noAAenaTb 
MUKpocTpyKTypy 6yiviarn n BbNucni/iTb ktiioh 
3au4HTbi npn AOCTaTOHHO 6onbiuoM N. 

Abtopom M3roTOBneH npoMbiiuneHHbiM 
o6pa3ei4 ycTpoMCTBa 3aii4MTbi i4eHHbix 6yMar ot 
nonflenKH m ycTpoMCTBa Ana KOHTpona 
n oa J~i m h hoct m i^eHHbix 6yiviar. 

HcnbiTaHMa ycTpoMCTBa 
pa6oTocnoco6HOCTb n 
noAAenaTb 3au4MLneHHbii?i 
cnoco6oM AOKyivieHT. 

cbopwiyna M3o6peTeHM5q: 

1 . Cnoco6 3amnTbi i^eHHbix 6yMar ot 
noAAenKM, 3aKnK)Haiou4niica b HaHeceHMM MeTOK, 

COOTBeTCTByfOLI^HX KOAY HAeHTMC)DHKai4MH B 



noATBepAnnn nx 

HeB03MO>KHOCTb 

3a^BneHHbiM 
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3aAaHHofi 30He i4eHHofi 6yMarn, OTni/iHanDLUMficfl 
TeM, hto ocymecTBn^fOT sneKTpoHHoe 

CKaHUpOBaHUe MUKpOCTpyKTypbl Ka>KflOM 

3aLi^MLi^aeMOM i^eHHOM 6yMarn, no pe3ynbTaTaM 

CKaHUpOBaHUfl CfDOpMMpykDT 3HaMeHMfl 

napaivieTpoB BeKTopa-nfleHTMcjDMKaTopa, 
cooTBeTCTByHDL^Mx flaHHoPi mh KpocTpyKType, 
npeo6pa3yraT BeKTop-MfleHTUcjDMKaTop 
nocpeACTBOM noiviexoycTOWHHBoro KOAnpoBaHMfl 
b 3au4MTHbiM koa, 3HaneHH5R KOToporo 

COOTBBTCTByJOT MBTKaM KOAa MA©HTHCjDMKai4HH, 

pacnono>KeHHbix b 3aAaHHOM 30He u,eHHofi 
6"yMarn. 



2. CnocoS no n. 1, omnHajoLi^nMC^ TeM, hto 
CKaHnpoBaHne MUKpocTpyicrypbi 140HHOM 6yMarn 
npon3BOA?iT b Asyx nepeceKaHDLnnxcfi 
nnocKOCTfix. 

3. Cnoco6 no n. 1, OTfiHHaioLUHWcfl TeM, hto 
GKaHnpoBaHne MHKpocTpyicrypbi u,ghhom 6yiviarM 
npon3BOAaT b bhahmoPi ooriacTH cneKTpa nyTeM 
onTooneKTpoHHoro npeo6pa30Bam/m. 

4. Cnocoo' no n. 1, OTnHHaromHPicfl TeM, hto 
nepeA HaHeceHMeM 3au4HTHoro KOAa ero 
npeo6pa3yHDT b Apyrofi koa nyTeM 
noMexoycTOMHUBoro KOfli/ipoBaHkm. 
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